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Ri Wir Beatty and W. J. Anson 


The following table yields values of r for a given value of R 


according to the relationship R = 20 log, yg —. . The range and inter- 
vals of R are as follows: 

0. 0000 (0. 0001) 0.0100, and 0.000 (0. 001) 20.000. One can 
extend the use of the tables to higher values of R merely by shifting 
decimal points in an appropriate manner. The intervals are suffi- 
ciently small to permit convenient and accurate inverse interpolation. 
The seven significant Goures. given in the table are estimated to be 
correct except for an occasional error of one digit in the last place due 
to rounding. 

A number of applications of the table are possible, and the head- 
ings Return Loss and Voltage Reflection Coefficient apply to the one 
which led to the preparation of the tables. The Return Loss L_ is 


R 
related to the Voltage Reflection Coefficient [I] by the equation 


i 
= 2 i 
Le 0 log, 4 Try 


> 


In certain microwave reflectometer techniques; r is the magni- 
tude of the ratio of the unknown reflection coefficient ae to that of the 
standard i One measures R by means of a calibrated attenuator, 
obtains r from the tables and then calculates Ir! = © [r|. In the 
Special and fairly common case in which iz | =~ 1, R equals the 


return loss of the unknown. 
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Another use of the table is in the determination of Voltage 
Standing-Wave Ratio (VSWR) from the ratio in decibels measured with 
an attenuator. In the case where VSWR is not defined in the most 
usual take) but so that it is less than one, the table will give VSWR 


directly without need for inversion. 


Inverse interpolation is useful when one needs to convert an 
observed ratio such as is obtained with a ratio transformer, into 
decibels. 

When dealing with values of R greater than 20.000, the proce- 
dure is illustrated by the following example. Let R = 62.000. Sub- 
tract 3 times 20, obtaining 2.000. From the table, the corresponding 
value of R is 0. 7943282. Shift the decimal place 3 places to the left, 
obtaining r = 0.0007943282, corresponding to R = 62.000. Note that 
one shifts the decimal point to the left the same number n of places 
as the multiple of 20 required to bring the result R:- 20n within the 
range of the tables. 

The calculations for the table were programmed for an electron- 
ic computer by J. Ballard and Mrs, M. Pratto of the Theoretical 


Physics Group under the supervision of Dr. P. F. Wacker. 


f if for any reason more significant figures are needed, one can 
recalculate perhaps making use of NBS Applied Mathematics 
Series AM-27, ''Tables of 10*.'' These are given to 11 signifi- 
cant figures. 


Pas G. F. Engen and R.W. Beatty, ''Microwave Reflectometer 
Techniques, '' Transactions on Microwave Theory and Techni- 
ques, vol. MTT-7, No. 3, July 1959. 


3; A.E. Booth, Microwave Data Tables, Iliffe and Sons, Ltd., 
London, England, 1959. 
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